Efficacy of the egg parasitoid, Trichogramma evanescens and the bio-pesticide bacteria, Bacillus thuringiensis kurstaki (Btk) in reduction of lesser date moth, Batrachedra amydraula infestations were studied during seasons of 2011 and 2012. The result of 2011 showed that the release of egg parasitoid by rate of 500 and 1,000 parasitoids/palm tree achieved 55.06% and 67.45% reduction in infestation percentage, respectively. Meanwhile high reduction in infestation was achieved by Btk (78.65%) at dose rate of 6 g Btk powder/kg talc powder. The result of 2012 showed that the highest control efficacy (58.78%) was achieved at the first time of the control process, using Btk at dose rate of 6 g/kg talc powder. This result was not different significantly from the release of egg parasitoid by rate of 1,000 parasitoids/palm tree which achieved 53% reduction in infestation percentage. At the second time (after one week from the first application), the efficacy of Btk at dose rate of 6g/kg talc powder was increased to 78.78%, which differ significantly with the release of egg parasitoid by the same rate of 1,000 parasitoids/palm tree, having 61.79% efficacy. Reapplication of the control method achieved an increase in efficacy of the control agents, such increase was significant for both the release of the parasitoid at rate of 1,000/palm tree and for Btk at a dose of 6 g/kg talc powder.
Introduction 
The date palm tree, Phoenix dactylifera especially its fruit plays an important role in the agricultural economy of many Iraq farmers, this tree is exposed to infestation by various kinds of insects and diseases. One of the most important insect species is the lesser date moth, Batrachedra amydraula Merck. This pest attacks date fruits since their early stage of maturity (chimmery stage), causing heavy losses in productivity. To reduce the impact of this pest, chemical control campaigns have been taken since long time [1] , unfortunately without success. The trend at present however, is towards the use of safe and environmentally friendly control agents. Among those are the bio-pesticides bacteria, Bacillus thuringiensis and egg parasitoids. Oophagous Hymenoptera of the genus Trichogramma was used in many countries in biological control programs to regulate pest populations, mainly lepidopteron species [2, 3] . One of well-known species is Trichogramma evanescens which is very effective and widely used in control programs of lepidopterous pests on many crops [4, 5] . Meanwhile, the bacterial bio-insecticide, Bacillus thuringiensis kurstaki (Btk) is considered one of most powerful biocides and widespread to combat larvae of lepidopteron species [6, 7] . This study aimed to estimate the efficacies of Trichogramma evanescens and Btk in controlling the lesser date moth, Batrachedra amydraula. 
Materials and Methods

Preparation of Bio-control Agents
1-stock cultures of Trichogramma evanescens, were maintained on Sitotroga cerelella (Oliv.) and Ephestia cautella eggs killed by UV light. Adults were fed on a diluted honey solution (30% in water). Rearing was conducted in glass tubes (2 cm  7 cm) with the proportion of one female for 10 host eggs glued on cardboard. Rearing conditions were 25 ± 1 °C, 75% ± 5% relative humidity (R.H.), and 16-18 h light-dark regime.
2-Btk that was used was the commercial bacterial insecticide (Belthiul WP) (32,000 IU/mg), produced by the Probelte Fitocompan/Spanish.
Field Experiments
Field experiments were carried out in Al-Zaafaraniyah horticultural station, South East of Baghdad, in the first week of May of seasons 2011 and 2012, after fruits sitting of Zehdicultivar, which is more susceptible to this insect [8, 9] , reach the chimmry stage as the following:
(1) The egg parasitoid: The parasitoid was released at rate of 500 and 1,000 parasitoids per palm tree with five replicates per treatment including the control treatment.
(2) Bacterial insecticide: The date fruit bunches were fully dusted by the bacterial pesticide at concentrations of 0.5, 1, 3 and 6 g/kg of talc powder in 2011, and with 1, 3 and 6 g/kg talc powder in 2012 with five replicates (palm tree) per treatment including control treatment, which treated with talc powder only. The same treatments were repeated after one week from the first treatment.
The results were taken after seven days of each treatment by cutting five fruit strands after being placed in a paper bag, from each fruit bunch found on each treated tree, the samples brought to the lab to calculate the rate of infestation. The efficacy of the parasitoids and the bacterial treatments were estimated according to Hinderson-Telton equation [10] , statistical analysis was carried out using randomized complete block design (RCBD) and Duncan test (SPSS version 20).
Results and Discussion
Preliminary results for the season of 2011 ( Fig. 1) showed that the highest control percentage (78.65%) of lesser date moth, Batrachedra amydraula infestation was achieved by bacterialbio-pesticide (Btk) at a dose of 6 g Btk/kg talc powder however, it did not The same letters mean there is no significant difference between means of the columns according to Duncan test (P ≤ 0.05).
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Fig. 2 Efficacy of Trichogramma evanescens and Btk in reduction of Batrachedra amydraula infestation in 2012.
The same small letters mean there is no significant differences between means in the same raw, the same capital letters mean there is no significant difference between means of the columns according to Duncan test (P ≤ 0.05).
differ significantly with the doses of 1 g Btk/kg and 3 g Btk/kg talc powder. The result also did not differ significantly with that achieved (67.45%) by the release of parasitoids at rate of 1,000 parasitoids/palm tree. While, releasing parasitoid at the rate of 500 parasitoids/palm tree resulted in 55.06% control efficacy, without significant differences (57.11%) with the use of bacterial bio-pesticideat dose of 0.5 g Btk/kg talc powder. Results of 2012 season (Fig. 2) showed that the control efficacy was increased with the increasing of Btk concentration used at the first (early) treatment in the season. The highest efficacy was 58.78% using 6 g Btk/kg talc powder. This did not differ significantly with the result (53%) achieved by the release of T. evanescens at a rate of 1,000/palm tree. Meanwhile, both of treatments differ significantly with Btk at rate of 3 g/kg talc powder which achieved 45.25% of control and the rate of 1 g Btk/kg talc powder (39.13%). In the second time treatment, the control efficacies were increased for both control agents. The bacterial bio-insecticide at concentration of 6 g Btk/kg talc powder achieved 78.78% control efficacy, which differ significantly with all other concentrations used. Followed by the release of T. evanescens at rate of 1,000/palm tree, which achieved 61.79%.
Reapplication of the control method achieved an increase in efficacy of the control agents, such increase was significant for both the release of the parasitoid at rate of 1,000 parasitoids/palm tree and for Btk at a dose of 6g/kg talc powder. Using Trichogramma evanescens confirmed the efficacy of such good bio-rational agent to reduce the rates of infestations of lesser date moth in date palm orchards in El-Bahria Oases, Giza, Egypt [11] . Mohammad et al. [12] illustrated that infestation levels of lesser date moth in Al-Anbar Governorate, Iraq, were reduced significantly after two weeks of the release of 300 [13] . Annual report from Oman [14] revealed that the use of bacterial bio-pesticide Bt aizawai 10.3% gave the rate of 43.8% reduction in the infestation of lesser date moth after seven days of treatment and 60.8% after 14 days of treatment. Btk at rate of 1 kg/100 L water was also used successfully in Saudi Arabia, with a volume of 3-7 L/palm tree to control this pest [15] .
In conclusion, the results of this investigation depicted that using of Btk at rate of 6 g/kg talc powder and/or release of Trichogramma evanescens at rate of 1,000 parasitoids/palm tree were a successful option to control the lesser date moth as alternative strategy to chemical control.
